During a visit to Japan in July-August 1980, I made a collection of aphids, of which 158 samples were subsequently karyotyped. Through the kindness of several Japanese workers who have sent me additional material, it has been possible to study the chromosomes of many other Japanese aphids, particularly species of Pemphiginae, with the result that it is now possible to give information on the karyo types of 160 species, almost one-quarter of Japan's total aphid fauna. Shinji (1927 Shinji ( , 1928 Shinji ( , 1931 Shinji ( , 1941a described the karyotypes of 48 Japanese aphids, a remarkably extensive piece of work considering that the squash technique had not been developed at that time and he therefore had to section and stain immature males of each species in order to study spermatocytes in first meiotic prophase, metaphase and anaphase. Unfortunately, as discussed by Kuznetsova and Shaposhnikov (1973) , the identities of several of Shinji's species are in doubt. In the present work the chromosomes of 14 species studied by Shinji have been re-examined, and in nine cases different results were obtained. Possible expla nations for some of these discrepancies are discussed. The lengths of the chromosomes of one late prophase cell of each species were measured to construct an idiogram . Idiograms are used to illustrate the karyotypes because they are more convenient and easier to compare between species than photographs.
They are intended to provide only an approximate guide to the relative lengths of chromosomes in each karyotype. When two or more species in the same genus have karyotypes so similar that their idiograms are not 
Results and discussion
Chromosome numbers of all Japanese aphids karyotyped to date are listed in Table 1 , and idiograms representing 88 karyotypes are depicted in Figs. 1-28 . In late prophase cells one pair of chromosomes is usually more condensed than the others and appears darker in phase contrast illumination. Usually at this stage in the cell cycle a small nucleolus is associated with one end of each member of this more condensed pair, indicating the presence of a nucleolar organising region. In aphid species where male cells have been studied, such precociously condensed chromosomes with nucleolar organisers are invariably X-chromosomes, identifiable in the male by their unpaired state. On this basis the X-chromosomes have been tentatively identified (as "putative X-chromosomes") in many of the idiograms, although confirmation will require examination of male cells in each case.
The results of Shinji are reviewed in a series of numbered notes at the end of this section; these are referred to in the "Comments" column of Table 1 . 
Pemphiginae
Japan has a rich endemic fauna of Eriosomatini and Pemphigini , groups in which relatively few species have hitherto been karyotyped . Although Colopha, Colophina and Eriosoma all have species with 2n=10 , the karyotypes are quite diffe rent between genera.
Colophina has X1X2O sex determination , the shortest t wo pairs of chromosomes both functioning as X's; the cells of male embry os have 2n=8 (Figs. 3, (89) (90) . Colopha (Paracolopha) moriokaensis also has an X1X2O system, but in this case the smallest and one medium length pair are X-chromosomes (S. Akimoto, pers. comm.) . In Colopha kansugei the corresponding medium length pair can also be tentatively identified as (putative) X-chromosomes in female somatic cells, but the status of the smallest pair in this species and other Colopha can only be determined by studying male cells. In Eriosoma, the putative X-chromosomes recognisable in female cells are the longest pair; but again X1X2O determination cannot be ruled out as a second X-chromosome pair would only be identifiable in male cells.
Species of Eriosoma so far karyotyped have either 2n=10 or 2n=12, but this difference does not conform to any proposed subgeneric grouping (Akimoto 1983) . With regard to the Japanese species, E. auratum (2n=12) has two short autosome pairs that could perhaps have been derived from the 2n=10 karyotype of the other species by dissociation of a medium length pair of autosomes. The single sample examined of the unusual fordine, Formosaphis micheliae, had a karyotype with apparently complex structural heterozygosity, (Fig. 92) , which would seem to indicate an anholocyclic existence. No sexual phase of this aphid has been found. Small single heterochromosomes were found in Thecabius (Para thecabius) latisensorius (Fig. 93 ) and Colophina clematis . These may provisionally be classified as B-chromosomes, additional to the normal complement, although a single heterochromosome was consistently present in three separate samples of C. clematis, from both Zelkova and Clematis.
Lachninae
Somatic metaphase chromosomes of Lachninae, especially those of Lachnini, tend to be rather small and difficult to study in pre-fixed material. Shinji's work on this group is discussed later in this paper. The chromosomes of Stomaphis have some interesting features. Honda (1921) studied the spermatogenesis of Stomaphis yanonis, and found 10 chromosomes, 5 larger and 5 smaller, on the equatorial plate at metaphase I. Two of these elements lagged on the spindle at anaphase I, sug gesting an X1X2O sex determination mechanism. The female diploid chromosome number would then be expected to be 2n=20 (male, 2n=18), not 2n=10 as reported by Kuznetsova and Shaposhnikov (1973) . Female embryonic cells prepared from pre-fixed material were not clear enough for accurate observation, but were cer tainly not 2n=20; they had 15 or 16 chromosomes, 10 long and 5 or 6 short, at least some of the smallest elements being heterochromatic.
The discrepancy could be explained in terms of an X-chromosome/B-chromosome complex similar to that found in Euceraphia betulae (Blackman 1976) , with two pairs of X-chromosomes, one pair long and the other short, and an uncertain or variable number of B-chromo somes. Attempts to find the meiotic stages needed to confirm this have not yet been successful. However, stages of spermatogenesis have been studied in another Japanese Stomaphis, S. japonicus. This species has 2n=10 in diploid female cells. Primary spermatocytes of S. japonicus show three autosomal bivalents, and two unpaired elements of unequal length which lag on the spindle at anaphase I (Figs. 95 96). Thus S. japonicus, like S. yanonis, seems to have an X1X20 sex determination system. The European species S. quercus, closely related to S. japonicus, has a similar 2n=10 karyotype in female somatic cells, the meiotic stages having not yet been studied.
Drepanosiphinae (including Chaitophorini)
Species of the large genus Chaitophorus have chromosome numbers ranging from 8 to 40. The data for Japanese species mean that 18 species in this genus have now been karyotyped (Table 2 ), yet the karyotype data provide no support for any of the subgeneric categories which have been proposed in the literature, nor is there any clear pattern of karyotype variation associated with either of the two host plant genera, Populus and Salix. At present, the impression gained is that karyo type changes in Chaitophorus, including dissociation and fusion processes resulting in differences in chromosome number, have occurred relatively frequently in all lines of evolution within this genus. Euceraphis betulae shows variation in B-chromosome number on Betula platy phylla var. japonica in Japan. Most commonly there are nine chromosomes in the female diploid complement (Fig. 98) , and the karyotype is superficially like that of a form widespread on B. papyrifera and B. populifolia in North America (Blackman 1980) . However, examination of male meiosis in the Japanese form indicates that the spermatogonia have seven chromosomes and the spermatocytes have five (three unpaired, two bivalent- Fig. 99 ), indicating that there are two pairs of functional X-chromosomes, as in European E. betulae on Betula pendula, and a single, small B-chromosome. In a sample of the North American nine-chromosome form from Manitoba there was only one functional X-chromosome pair (that is, males had 2n=8). Single samples of E. betulae group with eight and ten chromosomes in female somatic cells were also collected in Japan, interpretable as having nought and two small B-chromosomes respectively , although male meiotic stages were not available to confirm this. Shinji's (1927 Shinji's ( , 1931 work on Euceraphis was done in North America, apparently on the 10-chromosome form introduced on B . pendula f rom Europe. The native Japanese montane species , Euceraphis ontakensis living on Betula ermanil, had quite a different karyotype from that of members of the betulae group on other birches in Japan (Fig. 100) , and is clearly a good species, although it does not separate well from E . betulae using the morphological characters given by Sorin (1970) . Greenideinae and Hormaphidinae
Few species in these subfamilies have so far been karyotyped . In Greenidea and related genera (Greenideini), somatic cells generally have 18-22 chromosomes of a rather even gradation of lengths , the X-chromosomes being so far indistinguish able. A diploid number of 12 predominates in the Hormaphidinae , with the X -chromosomes as yet unidentified. Kurl (1980) records 2n=8 for Ceratovacuna silvestrii in India, whereas samples of three other species of this genus from Japan all had 2n=12.
Aphidinae
Aphids of the Amphorophora ampullata group collected from an unidentified fern had 2n=12, similar to the karyotype of members of this group from Dryopteris in England (ampullata s. str.) and Matteucia in North America (subspecies laingi Mason). Similar aphids on Athyrium in Europe (possibly dryopteridis Matsumura) have 2n=10. The Rubus-feeding species A. amurensis has a 2=14 karyotype resem bling that of the North American raspberry pest A. agathonica . However, other Rubus-feeding North American and European Amphorophora seem more closely related to A. agathonica than does A. amurensis, yet have chromosome numbers ranging from 2n=12 to 2n=72 (Blackman 1980) . Therefore it is probable that the two 2n=14 species have derived their karyotypes independently from a primitive 2n=12 condition.
The chromosomes of Capitophorus hippophaes javanicus resemble those of C. hippophaes s. str. in Europe, the 2n=10 karyotype of these Polygonum-feeding aphids contrasting with 2n=16 in all Compositae-feeding species of this genus so far examined.
The chromosomes of the oriental subspecies of Phorodon humuli are also like those of the European form of this species.
The genus Cavariella shows some instability of karyotype, but the 2n=8 form depicted in Fig. 58 is shared by at least five species, including C. pastinacae and C. theobaldi in Europe.
Impatientinum impatiens has a similar (2n=16) karyotype to that of the Central Asian species I. asiaticum Nevsky. In Matsumuraja, the chromosome number seems to be stabilised at 2n=14.
However, in Vesiculaphis there is considerable karyotype variation; in addition to the two species listed here, V. theobaldi in Europe has 2n=38 (Blackman, unpublished) or 40 (Gut 1976) .
Melanaphis raises some problems. Most species so far karyotyped have 2n=8, which is the modal number for Aphidini. Kuznetsova (1974) records 2n=10 for M. bambusae, but a sample of this species collected in Japan had 2n=8. Aphids identified as M. sacchari from India (two samples) and Hong Kong had 2n=8 (Blackman 1980 and unpublished) , but aphids morphologically close to M. sacchari collected on an unidentified grass in Japan had 2n=22.
Two samples of M. japonica Takahashi were also examined and found to have a diploid complement in excess of 20 chromosomes, but the exact number could not be determined in either case. Clearly further combined cytological and morphological study of this genus could be useful.
Shinji's cytological observations on aphids
Orihay Shinji worked at the University of California from July 1913 to Sep tember 1915, and subsequently spent another year in North America at the Uni versity of Missouri. In 1923 he published, in Japan, a short account of his findings with eight North American species together with a review of previous work on aphid chromosomes. The combined results of his work on North American and Japanese aphids were presented in Bulletin XI of Morioka Imperial College of Agriculture and Forestry (1927), a condensed version of which with some additional records was published in America in 1931. In the introductory section of his book (Shinji 1941a) , some of these results are again summarised with additions and amendments, and the karyotypes of a few additional species were reported in Shinji (1941b).
Shinji recognised that correct identification of the aphids was essential, and gave much space in his 1927 account to describing the material so as "to present to the reader some of the more conspicuous features of each of the species investigated, so that when discussions on the correlation that may exist between various body characters and chromosomes of the germ cell should be taken up, there would be no confusion as to the species in question" (Shinji 1927, p. 3) . It is unfortunate, therefore, that he was not successful in this aim, and uncertainty does exist over the identity of many of his species. In the following notes, the names used by Shinji (sometimes several for each species) are given after the currently valid name. 1. Cinara laricicola (Mats.) (Lachnus laricicolus, Dilachnus laricolus, Dilachnus laricis) Clear figures and photographs are shown of spermatogenesis I and II of this species with n=5, the univalent X-chromosome being the longest element (Shinji 1927 (Shinji , 1931 (Shinji , 1941 . A diploid complement of 10 chromosomes is usual for this genus, and in European Cinara pini L. the X-chromosomes have also been identi fied as the longest (Blackman, unpublished) . 2. Cinara pinidensifiorae (Essig and Kuwana) (Dilachnus pinidensiflorae) Shinji (1931) figures metaphase I plates with n=11, the univalent X-chromo some being longest, with eight medium-sized and two small autosomal bivalents . This result is not included in his 1941a list. This is an unusual karyotype for a Cinara, and one problem is that the colour in life is referred to as brick-brown , whereas according to the original description this species is dark brown to black . No morphological details are given, but in the absence of an alternative explanation 
Lachnus tropicalis (van der Goot) (Pterochlorus tropicalis)
It is difficult to interpret the chromosomes of this species . Shinji (1927) recorded n=5 for primary spermatocytes , with one univalent chromosome, but he changed his mind in 1931, deciding that this univalent was in reality an association of four separate elements giving a haploid number of n=8 . In 1941 he reverted to his original interpretation.
The present writer has examined squash preparations of several samples of this species , but the somatic chromosomes are small and difficult to observe accurately, and it has not yet been possible to solve this problem . Possibly multiple X-chromosomes or, an X-chromosome/B-chromosome complex as involved. Recent studies of the closely related Lachnus roboris group in Europe have revealed considerable variation of karyotype between populations , suggesting a complex of species under this name. Spermatogenesis has been studied in one British population from Quercus robur, which was found to have XO sex determi nation and one small univalent B-chromosome (Blackman , unpublished) .
Tuberolachnus salignus (Gmelin) (Pterochlorus viminalis)
Shinji (1927, 1931) figures metaphase I and anaphase I in supposed males of T salignus. Males of this aphid have never been recorded by other workers , and his 1927 account includes descriptions of alate and apterous viviparous females, but not males. The karyotype described and illustrated corresponds closely to that of several Pterocommatinae species with 2n=8; for example, Pterocomma pilosum subsp. konoi, Fig. 79 , so it seems likely that Shinji was looking at immature males of a Pterocomma or a Plocamaphis collected from Salix along with adults of T . salignus. Morgan (1909) also records n=4 for T. salignus (as Lachnus dentatus) in North America, apparently making a similar mistake.
6.
Chaitophorus species
Shinji reported on the chromosomes of several Chaitophorus species, recording n=7 in each case, but he does not state how he separated immature males of the various species on Salix or Populus, and the identifications must all be regarded as doubtful. There is a Chaitophorus of the stevensis group in North America with 2n=14, but the Japanese species recently investigated have other numbers. Shinji (1941) referred his 1927 record of n=7 for salinger to salicicolus Mats. (=matsumurai H. R. L.), but according to Higuchi (1972) , Shinji's 1941 description of salicicolus probably refers to some other species. 7. Myzocallis (Nippocallis) kuricola (Matsumura) (Callipterus kuricola) Shinji (1931) recorded seven elements on the metaphase I plate and a normal first meiotic division in the spermatogenesis of M. kuricola, with a large univalent X-chromosome stretched between the two daughter spermatocytes. Shibata (1954) found seven elements in both primary and secondary spermatocytes, but did not distinguish the X-chromosomes, and reported 2n=12 in both male and female embryonic cells. Specimens collected by the present writer had 2n=14 in female embryos. 8. Neocalaphis magnoliae (Essig and Kuwana) (Chromaphis magnoliae, Calaphis magnoliae) Shinji's (1931) observations and figures showing n=4 are very clear, although in 1941 he listed n=7 for N. magnoliae without explanation, and an illustration of the metaphase I plate of N. magnolicolens was apparently captioned in error as that of N. magnoliae. Two samples of N. magnoliae collected in Japan in 1980 had 2n=20, the karyotype being indistinguishable from that of N. magnolicolens. It therefore seems that Shinji must have had immature males of another species. The n=4 karyotype is of the form common in Aphidini, but it seems unlikely that any member of this group would produce sexuales on Magnolia kobus, let alone be confused with Neocalaphis. 9. Periphyllus koelreuteriae (Takahashi) and P. californiensis (Shinji) (Periphyllus aceris) Shinji's separation of immature males of these two closely related species was presumably based on the host plant. He consistently recorded n=10 for P. cali forniensis, but for P. koelreuteriae he gave n=11 in 1927 and 1941, and n=10 in 1931. One or two small "dot-like" chromosomes were present on the metaphase I plates of each species. A sample of P. californiensis collected in England had 2n=18 in female somatic cells; however, another sample had 2-3 additional small chromosomes like those found by Shinji in Japan. It seems likely therefore that one or both species examined by Shinji basically have 2n=18, with small additional elements (B-chromosomes) being variably present and explaining the observed differ ences. (However, there is also the possibility that Shinji had P. acerifoliae Taka hashi, not P. californiensis, if these two species are distinct.) 10. Phyllaphis fagifoliae Takahashi (Phyllaphis fagi) Shinji (1931) described and figured 13 elements in metaphase I plates, with the longest chromosome univalent. In England, P. fagi has 2n=16 (Blackman, un published). Shinji thought that Takahashi's species was P, fagi, and Higuchi (1972) established the synonymy. However, the distinct difference in karyotype indicates that P. fagifoliae, which according to Takahashi (1937) has much less pigmented alatae than P. fagi, is indeed a separate species.
11. Shivaphis celti Das Shinji (1931) provided very clear figures of metaphase I and anaphase I with n=3, the smallest element being univalent. However, a sample from Hong Kong had somatic cells with 2n=10 (Blackman, unpublished) . Shinji (1927) provided a description of the male, and it is unlikely that the immatures he used for studying spermatogenesis could have been a completely different species. His description of the alate female fits S. celti well, except that he records about 18 secondary sensoria on antennal segment III, whereas the normal number for this species is below 10. It seems that there must be two species involved under the name S. celti.
12.
Symdobius kabae Matsumura
According to Shinji, metaphase I of this species shows n=13 , the univalent X-chromosome being longest. Unfortunately some doubt must remain about the identification. The host plant is not stated , and could have been Betula or Alnus, as Shinji incorrectly synonymised Euceraphis japonica Essig and Kuwana from Alnus with S. kabae Mats. rather than with S. alniaria Mats., the latter species being mysteriously ignored by Shinji in all his publications. However, Shinji's aphid was apparently not S. alniaria, which has 2n=20. Higuchi (1972) considered that Shinji's 1941 description under S. kabae must apply to some other species, although there is no known species which fits it more accurately. 13. Tiliaphis shinae (Shinji) (Therioaphis shinae)
Shinji did not distinguish this species from T. shinjii Higuchi, so his cytological observations could apply to either (or both) species. 14. Tuberculatus (Acanthocallis) quercicola (Matsumura) Shinji (1931) observed a karyotype for this species similar to that of T. kashiwae Mats., with 7 elements in the metaphase I plate, the univalent X-chromosomes being clearly longer than any of the bivalents. This compares with 2n=16 found in somatic cells by the present author, with the (putative) X-chromosomes appearing slightly shorter at prometaphase than the longest autosome pair. Shinji does not explain how he identified immature males of T. quercicola, and as there are 11 other species of Tuberculatus now known from Quercus in Japan (Higuchi 1972) , it seems likely that his specimens were not T. quercicola. 15. Of the remaining species of Japanese Drepanosiphinae examined cytologically by Shinji, Tuberculatus kashiwae presents no problems with either identification or karyotype. Therioaphis tiliae is listed with n=7 in Shinji (1941a) , but not men tioned elsewhere; possibly this is Eucallipterus tilicola Shinji. The species recorded as Euceraphis betulifoliae with n=11 (Shinji 1927 ) is very possibly Betacallis odaien sis, which has 2n=22 in somatic cells; Shinji's (1927) description of an alate female under the name E. betulifoliae agrees well with B. odaiensis, although the apterous female described under the same name must be some other species, perhaps Hanna bura alnicola Mats. with which E. betulifoliae Shinji 1922 has been synonymised (Eastop and Hille Ris Lambers 1976) .
Akkaia polygoni Takahashi
Shinji found n=6 in metaphase I spermatocytes, yet my two samples (both collected from Polygonum thunbergii) had 2n=24 in somatic cells. Several species have been described in this genus since Shinji's work, including two known to occur in Japan, so it seems likely that Shinji's immature males were of another species of Akkaia. No other aphid feeding on Polygonum is known to have 2n=12. It seems most likely that the 2n=24 karyotype of A. polygoni is derived by autosomal disso ciation from the more normal, Myzus-like 2n=12 karyotype described by Shinji. A similar phenomenon occurs in a number of other aphid genera.
17. Aphis Qossvpii Glover Shinji (1927) studied spermatogenesis stages of an aphid under this name, and described both the male and the ovipara. He does not state the host plant. This species is unlikely to be the common polyphagous aphid A. gossypii which is an holocyclic in Japan, and is probably a native, monoecious species. He reported spermatocytes with n=4 which is usual for Aphis, although he doubted whether this was the normal situation, and gave n=5 in his 1941 (a) list.
18. Aphis sambuci L. Shinji (1927 Shinji ( , 1931 found n=6 in metaphase I spermatocytes, a most unusual chromosome number for an Aphis species. He collected the aphids on Sambucus. In Europe, aphids of the A. sambuci group are mainly heteroecious and immature males are only likely to be found on secondary host plants, but in Japan secondary host plant populations are almost unknown and males develop on Sambucus (Taka hashi 1923). European populations have the normal Aphis karyotype (2n=8), as also did a sample referable to the A. sambuci group collected in Japan by the present writer, from the base of the stem of Artemisia princeps. Provided that Shinji cor rectly identified the immature males he examined, cytological differences could be useful in clarifying the taxonomy of the A. sambuci group. However, Shinji (194la) lists n=5 for this species. 19. Aulacorthum ibotum (Essig and Kuwana) (Macrosiphum iborum, Macrosiphum ligustrumae) Shinji (1927) recorded n=7 for spermatocytes of this species, the univalent X being very large, and one autosomal bivalent being much smaller than the other five. In the illustration in Shinji (1941a) one bivalent is omitted, apparently in error. 20. Aulacorthum magnoliae (Essig and Kuwana) (Amphorophora magnoliae) Shinji (1931) found n=6 in metaphase I of spermatogenesis, which agrees with 2n=12 found in somatic cells of this aphid. It is unfortunate that the host plant on which immature males were collected is not recorded, as information about the life cycle of this species is limited. Takahashi (1923) found that in the region of Tokyo the autumn migrants to the overwintering host, Sambucus, produced viviparae, not oviparae, and were accompanied by very few males. Matsuka and Imanishi (1982) have however reared males on potato in the laboratory.
Macrosiphum cornifoliae Shinji
It is unusual for a Macrosiphum to have n=7, but Shinji's (1931) figures and photograph of spermatocytes are very clear, and the description of the karyotype is detailed and consistent throughout his publications. 22. Megoura lespedezae (Essig and Kuwana) (Amphorophora lespedezae, Myzus lespedezae) Shinji (1927 Shinji ( , 1931 reported n=6 for metaphase I in spermatocytes of this species. However, although his figures 146 and 149 (Shinji 1931) show only six elements, figure 148 in the same paper clearly shows an X-chromosome stretched between daughter spermatocytes which each already have six autosomes, making n=7 in all. Shinji (1941a) lists n=7 for M. lespedezae in agreement with the finding of the present author.
Myzus ribis Shinji (Myzus suguri)
The identity of the aphids studied by Shinji under these names remains a mystery. At least two species are involved, one described from Japan on Ribes sinanense and the other collected on wild and cultivated gooseberries in North America. It seems probable that only the North American aphid was studied cytologically, in which case it should be omitted from Table 1 . Eastop and Hille Ris Lambers (1976) are of the opinion that the North American species is Kakimia ribifolii Davidson, but this aphid produces sexual morphs in May whereas Shinji collected his sexuales in July and August (Shinji 1931 ) . This fact also seems to rule out K. cynosbati which does not produce sexuales until September . In any case, K. cynosbati has 2n=10.
Myzus sansho Shinji
There appears to be no published description of an aphid under this name , which appears in Shinji 1941b. 25. Plocamaphis salijaponica (Shinji) (Melanoxantherium sali-japonica) Shinji (1927) reported and illustrated a metaphase I plate of this species with n=l1, with one large X-univalent, the autosomes being much smaller. The same cell was illustrated in Shinji (1941a) , where in the list the number of bivalents is given as nine, presumably a typographical error. However, Shinji (1931) described and figured under the same name a series of metaphase I and anaphase I spermato cytes with n=4, a karyotype typical of a Pterocommatine with one autosome pair much smaller than the rest. The observations can only have been made on two separate species, one of which may have been P. salijaponica. The n=4 species could have been Pterocomma pilosum ssp. konoi, described by Hori in 1939. 26. Trichosiphonaphis (Xenomyzus) tade (Shinji) (Carolinaia tade) Shinji (1927 Shinji ( , 1931 reported a metaphase I complement of n=5 in spermato cytes of this species, whereas in two samples looked at by the present author somatic female cells had 2n=12. Shinji (1931) regarded this aphid as "the best material for chromosome studies", so there can be little doubt that his observations were correct (although in Fig. 236 of his 1927 work he has drawn 6 elements on the metaphase I plate). The immature males he examined were probably therefore of another species. It is odd that Shinji (1927) did not include a description of the adult male of tade, and indeed the sexual forms and life cycles have not yet been described of any Trichosiphonaphis species. It is perhaps just possible that he was looking at imma ture males of Capitophorus hippophaes javanicus, which feeds on Polygonum and has n=5. 27. Uroleucon gobonis (Matsumura) (Macrosiphum gobonis) Shinji (1931) stated that he observed n=7 in spermatocytes of this aphid (his Fig. 153 shows only five bivalents and one univalent on the metaphase I spindle, but the sixth bivalent may have been in another section or plane of focus). Three samples collected by the present writer had the usual 2n=12 karyotype of Uroleucon, and one of these was from Arctium lappa, the host plant species from which Shinji obtained his aphids. Confusion with other aphid species on Arctium is unlikely, so there is no apparent explanation for this discrepancy. 
